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A. Theory of 0.93 o Twisted Bilayer Graphene
I. Model and Calculation
We obtain the moiré band structure of twisted bilayer graphene (t-BLG) with a twist angle 0.93 o by using the 2011 Bistritzer-MacDonald model (7) . In this model, the AA and AB (or BA) tunneling amplitudes are the same, t AA = t AB = 110 meV, and the Fermi velocity is v F = 1  10 6 m/s. The flat bands at charge neutrality near the magic angle 1.05 o (7) can be best visualized by artificially setting t AA = 0. To take into account the corrugation effect due to lattice relaxation, as well as to better match the previous experimental observations, Koshino et al. suggested(44) to use t AB = 97.5 meV, t AA = 79.7 meV, and v F = 7.98  10 5 m/s. In our calculations, we use these refined parameter values unless otherwise noted. In our model calculations, the momentum cutoff is 6 times of the moiré reciprocal lattice vectors. Namely, the considered area, centered at the K point in the original Brillouin zone (BZ), is 108 times of the area of the first moiré BZ. To obtain the densities of states (DOS), we keep the hexagonal symmetry and discretize the first moiré BZ into a mesh with 120,000 points. Figure S1 plots the moiré bands at valley K and the total DOS of the 0.93 o t-BLG. In fig. S1a , each band is spin degenerate, and the bands at valley K' of the original BZ can be obtained by time-reversal symmetry. The spin-valley degeneracy has been taken into account in the calculated DOS, as shown in fig. 1Sb . The integrated energy interval for the DOS is 1 meV. 
II. Flat bands, Electric Field, and Dirac Points
To compare with the moiré bands in fig. S1a, fig. S3 shows the bands for the same twist angle but with different model parameter values. Figure S3a plots the moiré bands in the artificial case with t AA = 0. In this case, the low-energy bands are nearly flat and well isolated in energy. Figure  S3b plots the moiré bands using the original Bistritzer-MacDonald parameter values (7). Clearly, fig. S3b and fig. S1a are almost identical without any qualitative difference, although their energy scales are slightly different. Figure S3c plots the moiré bands with a bare interlayer potential difference of 50 meV. In the presence of this perpendicular electric field, all Dirac points remain gapless, although the degeneracy between K s and K' s (or the layer symmetry) is broken, with an energy offset much smaller than 50 meV. Importantly, the moiré bands in figs. S1a and S3c host Dirac points. All the Dirac points are protected by a composite C 2z T symmetry, which leaves the momentum and each valley of the original BZ invariant. Each Dirac point is associated with a nontrivial winding number, which is Z 2 graded because of the C 2z T symmetry. Since a perpendicular electric field does not break the C 2z T symmetry, all these Dirac points cannot be gapped by the electric field, although the K s /K' s degeneracy can be lifted, as shown in fig. S3c . Additionally, the particle-hole symmetry is slightly broken.
Finally, we summarize the energies of those Dirac points relevant to our experiment, as informed by our model calculations toward fig. S1a. ( (V g , B) for better clarity. From measured gate capacitance and the difference between the slopes of the lines, we estimate the degeneracy of these LLs to be 10±2. 
